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LETTER OF TRANSMITTAL. 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 
Washington, D. C., March 1, 1898. 
Sir: I have the honor to transmit herewith an article on milk as food, prepared 
in this Office, treating of the nutritive value of milk, and suggesting some of the 
ways in which it may be combined with other food materials to make well-balanced 
and economical dietaries. In the preparation of this article the results of the inves- 
tigations on the nutritive value of foods,.including milk, made under direction of 
Prof. W. O. Atwater, have been utilized, as well as information gathered from other 
authoritative sources. I recommend that the article be published as a Farmers’ 
Bulletin. 
Respectfully, A. C. TRUE, 
Director. 
Hon. JAMES WILSON, 
Secretary of Agriculture. 
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MILK AS FOOD. 


INTRODUCTION. 


A quart of milk contains about the same amount of nutriment as 
three-quarters of a pound of beef, namely, about 4 ounces. Six ounces 
of bread would likewise supply not far from 4 ounces of nutritive sub- 
stances. To put it in another way, about one-eighth of the whole 
weight of the milk, one-third of the beef, and two-thirds of the bread 
consist of actually nutritive ingredients. The other seven-eighths of 
the milk and one-third of the bread are water, while the two-thirds 
of the meat which is not actual nutriment is mainly water, but consists 
in part of bone. 

But while the quart, or 2 pounds, of milk, the 12 ounces of beef, and 
the 6 ounces of bread all supply like amounts of nutriment, the nutri- 
tive values are not exactly the same; in other words, they would not 
be equally useful for food. Either the milk or the bread eaten alone 
would make a better balanced food for man than the meat, because it 
contains the different kinds of nutritive ingredients, or nutrients, in 
proportions more nearly adapted to supply the wants of the body than 
is the case with the nutrients of the meat. 

Milk contains all of the ingredients needed for nourishment; that is, 
it furnishes the materials which build up the body and keep it in repair, 
and also those which supply it with fuel to keep it warm and to furnish 
the animal machine with the power needed to do its work. 

The composition of milk and other food materials, the kinds and 
amounts of different ingredients they contain, are found by analysis 
in the chemical laboratory. But (since analysis is a separation into 
constituent parts) a rough analysis of milk is made in the dairy and in 
the kitchen. When milk stands the cream rises. This cream consists 
of minute particles of fat, surrounded by casein and other substances. 
The cream is put in the churn and shaken, and the globules of fat 
gather together as butter. This separation of the butter fat is a partial 
analysis of the milk. When rennet is added to milk itis curdled. The 
ferment of the rennet causes the casein to coagulate, forming the curd. 
This is put in the cheese press, the liquid is pressed out, and the curd 
is changed to cheese, which contains the casein and with it fat and ether 


materials which were in the milk and were entangled or inclosed in the 
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coagulated casein. The whey from which the curd has been separated 
contains a kind of sugar, which can in its turn be separated from the 
fluid, and is prepared commercially and sold as milk sugar. After the 
sugar has been removed there still remains in the milk considerable 
amounts of mineral compounds. 

If at the outset the milk had been heated, the water might have been 
evaporated and the casein, fat, sugar, mineral salts, and other materials 
would have remained as the milk solids. These together make up the 
nutrients of the milk. 

When milk is used for food the casein and allied compounds serve 
the body for building and repair, and are also used for fuel. The fat 
and sugar are the chief fuel ingredients. The mineral compounds aid 
in forming tissue, and have other uses as well, but they are needed only 
in small quantities. 

The value of milk for nourishment is not as well understood as it 
should be. Many people think of it as a beverage, rather than a food. 
To understand its nutritive value, and how it compares with other food 
materials in this regard, we must consider, briefly, the nature, composi- 
tion, and uses of food materials. 


FOOD AND ITS FUNCTIONS. 


Food is that which, when taken into the body, builds up its tissues 
and keeps them in repair or which is consumed in the body to yield force 
and heat. It is used to form the tissues and fluids of the body, such as 
muscle, blood, bone, and brain, to repair their waste, and, if in excess of 
the daily requirements, it may be stored in the body for future consump- 
tion. The materia] thus stored is principally fat. When food or body 
tissue is consumed in the system, the energy which lay latent therein 
becomes active and manifests itself in the force or heat required for 
the various bodily uses. 

The best foods are those which perform their function in the most 
thorough and complete manner; that is, with as little waste as possible 
and with the best physiological results. We usually judge of the value 
of a food by several different standards. Thus, it must be digestible 
and palatable, furnish the ingredients needed by the system in proper 
amounts, and be reasonably cheap. 

Some food materials contain inedible portions, such as bone, shell, 
skin, etc. The edible portion of food materials consists of water and 
of some or all of the four classes of nutrients—protein, fat, carbo- 
hydrates, and mineral matter. The protein compounds are those 
which contain nitrogen, and are necessary for the repair of old and the 
building of new tissue. When in excess of what is thus needed they 
may be simply burned to produce the required force. Body tissue 
when broken down also yields energy. Familiar examples of protein 
are lean of meat and fish, white of egg, casein of milk (and cheese), and 
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gluten of wheat. The fats and carbohydrates are used as a source of 
energy or force. Fat is found in fat meats, lard, fat of milk (butter), 
and oils—such as olive oil. Starches, sugars, and wuody fiber or cellu- 
lose form the bulk of the carbohydrates. The protein, fats, and earbo- 
hydrates are all organic substances; that is, they can be burned with 
the formation of various gases, chiefly carbon dioxid and water, leav- 
ing no solid residue. The mineral matters,will not burn and are left 
behind when organic matter is ignited. 

The most familiar mineral compounds in food are perhaps calcium 
phosphate (bone phosphate, or phosphate of lime) and sodium chlorid 
(common salt). 

In order to have some measure for expressing the amount of heat 
that a given substance is capable of yielding, the calorie is taken as a 
unit. Roughly speaking, this is Che amount of heat required to raise 
the temperature of 1 pound of water 4 degrees Fahrenheit. One pound 
of sugar or starch would, if burned and all the heat utilized, raise 
1,860 pounds of water 4 degrees in temperature; or it would raise 
5 gailons of water from the freezing point to the boiling point, but 
would not cause it to boil. 

The fuel value of a pound of protein as it is ordinarily burned in the 
body is very nearly the same as that of a pound of carbohydrates, but 
fats have a fuel value 2} times that of protein and carbohydrates, or 
4,220 calories per pound. 


COMPOSITION OF* MILK. 


The ehicf bulk of milk is, of course, made up of water, the amount of 
which may vary even in ordinary unadulterated milk from 90 per cent in 
a very poor product to 84 per cent in an unusually rich milk. The cor- 
responding solid matter, or “total solids,” varies from 10 per cent to 16 
percent. This solid matter, or “total nutrients,” is made up of protein, 
fats, carbohydrates, and mineral matter. The proportion of these vary 
within certain limits; but, roughly speaking, one-twentieth of the total 
solids are mineral substances, one-fourth protein, three-tenths fat, and 
four-tenths carbohydrates. 

The protein compounds of milk.—The principal nitrogenous compound 
of milk is casein. This, when the milk is drawn from the cow, is in a 
form which is called caseinogen, but undergoes changes which bring it 
into the form of casein. For convenience it is here referred to in 
all its forms as casein. In chemical composition the casein differs 
from the other protein compounds of milk in that it contains both 
phosphorus and sulphur. Besides the casein there is a certain amount 
of albumin present, called lact-albumin, or albumin of milk. This is 
more or less similar to the albumin which occurs in blood and in white 
of egg. The quantity of albumin is very much smaller than that of 
the casein, being on the average about one-seventh of the total protein. 
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There are other nitrogenous substances occurring in milk, but in insig- 
nificant quantities. The total protein of milk should not vary in any 
great degree. It will average not far from 3.3 per cent of the whole 
milk, or about 25 per cent of the total solids. 

The fats of milk.—The fat of milk is commercially the most important 
of its constituents, since it is the source of butter and enters largely 
into the composition of cheese. Chemically speaking, the fat of milk, 
or butter fat, as it is more often called, consists of several different 
fats. The chief of these are the same fats that make up the bulk of 
fat meat (tallow, lard, etc.), as well as many vegetable fats. They are 
called stearin, palmitin, and olein. Besides these three fats there are 
others in smaller amounts, but of considerable importance, since it is to 
them that the flavor and aroma of the butter is due. The amount of 
fat in milk varies widely, the amount in normal milk depending upon 
various conditions, some of which are mentioned beyond. The amount 
of fat should not fall below 3 per cent, and, except in unusually rich 
milk, will not exceed 5 per cent. Good unadulterated milk from a herd 
of well-fed cows should average not far from 4 per cent of butter fat, or 
about 31 per cent of the total solids of the milk. 

The carbohydrates of milk.—The chief compound of this class which 
occurs in milk is lactose, or sugar of milk. Milk sugar is similar in 
chemical composition to cane sugar, but is not nearly as sweet. It is 
largely used by physicians and pharmacists as the basis of powders and 
pills. In amount it ranges from 4 to 6 per cent, but on the average 
may be said to be 5 per cent, of the milk, or about 38 per cent of the 
total solids. 

There is a considerable variation in the composition of the milk of 
different animals. The richest milk appears to come from the dog, the 
poorest from the horse. Human milk is richer in sugar and poorer in 
protein than cow’s milk, but the fuel value is about the same. These 
facts are brought out in the following table: 


Comparative composition of various kinds of milk.' 
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' Konig, Chemie der meuschlichen Nahrungs- und Genussmittel, 3d ed., I, pp. 267-362. 





CHARACTERISTICS AND PROPERTIES OF MILK. 


The color and opaqueness of milk are due mainly to globules of fat, 
which are very minute and almost numberless. These are held in sus- 
pension in the liquid in the form of an emulsion; but, since they are 
lighter than water, after the milk has stood for some time they gradu- 
ally rise to the surface, and thus accumulating form the cream. The 
action of the separator is on the same principle, only in this case the 
heavier portion of milk, i. e., the water, casein, and sugar, are thrown 
as far from the center as possible by the rapidly rotating machine, and 
the lighter cream, being thus forced to the center, can be drawn off. 

When milk has stood for some time, the milk sugar undergoes decom- 
position, whereby lactic acid is formed and the milk becomes sour. 
Accompanying this souring of milk, there is a change in its consistency 
and it becomes thick or curdled. The same change can be brought 
about by the addition of an acid, vinegar for example. If milk thus 
curdled is neutralized with some alkali, such as limewater or soda, the 
curd is redissolved. Milk is also curdled or coagulated by rennet, and 
the curd thus produced is utilized in the manufacture of cheese. This 
curd, unlike that of ordinary sour milk, is not dissolved by the addition 
of limewater or soda. 

A scum forms upon the surface of milk when it is boiled. This is 
probably due to the coagulation by heat of the protein of the milk, 
chiefly its albumin, but perhaps to a slight extent its casein also. 

Milk is slightly heavier than water, its specific gravity ranging from 
1.029 to 1.034 at 69° F, This means that while a quart of water weighs 
2 pounds 14 ounces, a quart of milk weighs from 1.029 to 1.054 times as 
much, or not far from 2 pounds 24 ounces. The specific gravity depends 
upon the proportion of water and other substances. Since the fat is 
lighter than water, the richer the milk is in butter fat the lower its 
specific gravity, provided, of course, that the other solids are not 
increased proportionally. It follows, also, that the removal of the fat 
increases the specific gravity, so that skim milk has a specific gravity 
of from 1.035 to 1.037. On the other hand, the addition of water to 
skimmed milk brings down the specific gravity. 


VARIATIONS IN MILK. 


Excepting meats, there is probably no one article of food which is 
liable to so wide a variation in its percentage composition as the milk 
supplied the consumer. The variations are so great, in fact, as to make 
it entirely possible that one man may pay nearly twice as much as his 
neighbor for the same amount of nutrients when both buy it at the 
same price per quart. The causes of such variations are quite numerous 
and need be touched upon but briefly. The variation in composition of 
pure milk is due in a large degree to the breed or individuality of the 
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cow, to the methods of feeding and handling, and the length of time 
since calving. 

With regard to this subject Professor Voorhees! says: 

The influence of breed is very marked, so much so that dairy breeds are classified 
into milk and butter breeds—that is, those which give a large quantity of poorer 
quality, and those which give asmaller quantity of ahigher quality. * * * With 
the improvement of the stock by the introduction of recognized butter-producing 
breeds of cows the quality of the product also materially improves. 

In general young cows produce richer milk. than old ones, though 
much depends upon the health and vigor of the animal. A well-fed 
cow gives more and better milk than one which is poorly fed, but the 
relative proportions of fat, casein, and sugar do not appear to be greatly 
influenced by the composition of the food. The average cow of a given 
breed possesses certain capabilities for producing milk, but does not 
reach her normal capacity of milk production unless she is well fed. 
When once she has a sufficient and well-balanced ration, neither the 
composition nor the amount of the milk yield seems to be greatly 
improved by either increasing the ration or changing the proportion of 
its ingredients. 

The milk flow of a given cow is usually largest soon after calving; 
as the period of lactation increases, the tlow gradually falls off, and, as 
a rule, the milk grows richer, i. e., the proportion of solids inereases. 
The proportion of fat to the other solids in the milk of a given cow 
varies from day to day and from milking to milking. 

Another cause of variation in milk is found in the temptation of 
unprincipled milkmen to adulterate their product. The chief methods 
of adulteration are (1) the addition of water, (2) the removal of a por- 
tion of the fat, either with or without the addition of water, and (3) the 
addition of preservatives. The two former methods result in a greater 
or less diminution of the food value, depending upon the extent of 
adulteration. The latter method does not detract from the total nutri- 
ents in the milk but it adds substances which, while not active poi 
sons, may, when taken in the milk regularly in small amounts, produce 
deleterious results. The specific gravity of the milk is sometimes 
used as a test of its purity, but since removing part of its fat in form 
of cream raises and adding water lowers the specific gravity, one form 
of adulteration may counteract and cover up the other, and thus 
render this test alone unreliable. 

The flavor of milk is frequently affected by the food eaten by the cow. 
It is a familiar fact that turnips when fed to cows give a peculiar taste 
or flavor to the milk. 

The milk of diseased cows may be very abnormal in composition and 
may be the means of conveying disease. It is well understood that 
milk can act as a carrier of infection, and it is therefore of the greatest 
importance that especial care be taken in the dairy to insure tle 
cleanliness of milk and to render its exposure to any germs of infec- 


U.S. Dept. Agr., Office of Experiment Stations Bul. 35, 
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tious diseases or to impure air of any sort impossible. It should be 
possible in all large cities, as well as in the smaller cities and country 
towns, to obtain some assurance that the milk received comes from 
healthy animals and receives proper care and atteution after being drawn 
from the cow. This assurance should be obtained either by the public 
authorities, by the employment of honest reputable dealers, or by per- 
sonal inspection and examination. The subject of the control and 
examination of the milk supply is treated at further length in Farmers’ 
Bulletin No. 42 of this Department.! 


NUTRITIVE VALUE OF MILK. 


Milk is pecaliarly adapted for use as a food by man for several 
reasons. It contains all of the four classes of nutrients—protein, fats, 
carbohydrates, and mineral matter in more nearly the proper propor- 
tion to serve as a complete food than any other food material, although 
no one substance can furnish a complete food for an adult for reasons 
referred to beyond. It is in a form well adapted for varied uses either 
alone or more especially in combination with other food substances and 
in the preparation of various dishes for the table. Its use is already 
considered indispensable in many such cases and it might profitably be 
used in many more. At the price ordinarily paid for milk in our large 
cities it is a food of reasonable cheapness, and at the prices prevailing 
in small cities and country towns it is an economical food. (See p. 20.) 


DIGESTIBILITY OF MILK. 


In general, milk ranks as a very digestible food, but when we come 
to speak more definitely as to its digestibility there are difficulties of 
two kinds. One of these has to do with what is understood by the 
term digestibility; the other has to do with the differences of different 
persons in respect to their powers of digestion. 

By digestibility of food several things are, or may be, meant. One 
is the proportion of a given food material or of each of its several con- 
stituents which an ordinary person may digest. Another is the ease 
with which it is digested or the time required by the process. As the 
word is ordinarily used, however, it includes still another consideration, 
namely, whether the food material does or does not agree with the user. 

Proportions of nutrients digested.—*‘ We live not upon what we eat, but 
upon what we digest.” In other words, the value of food for nutriment 
depends not only upon how much of the nutrients it contains, but upon 
how much of these the body actually digests and uses for its support. 
To put it in another way, the most important factor of digestibility, so 
far as the nutritive value of food is concerned, is found in the propor- 
tions of its different nutrients which can actually be digested by healthy 
persons and used for nourishment. Considerable experimenting has 
been done upon this subject. While it is found that different people 
vary in the amounts which they can digest from the same food, the dif- 





1See also U.S. Dept. Agr , Bur-an of Animal Industry Bul. 20, 
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ferences are not as great as might be supposed. The results, in so far 
as they apply to milk alone, and in comparison with other food mate- 
rials, may be briefly summarized as follows: The protein of milk, espe- 
cially when it is used with other food materials, is quite readily and 
completely digested. In this respect it is like the protein of ordinary 
meats and fish. The protein of vegetable foods is much less com- 
pletely digested. Thus, in potatoes and whole wheat and rye flour it 
may sometimes happen that as much as one-fourth of the protein may 
escape digestion and thus be useless for nourishment. From one-sixth 
to one-tenth of the protein of wheat flour, corn meal, beans, and peas 
may in like manner be assumed to eseape digestion, or rather to leave 
the body without being used for nutriment. These estimates assume 
that the materials are cooked and eaten in the usual way. Under the 
same circumstances, from nine-tenths to the whole of the protein of 
milk, meats, and fish are assumed to be digested. The digestibility of 
the fats is likewise variable. Sometimes a large part of the fat of the 
food fails of digestion. In general it may be assumed that about 5 per 
cent of the fat of milk, meat, eggs, butter, and lard, and a considera- 
bly larger proportion of the fats of some vegetable foods, will usually 
escape digestion. When, however, the diet contains a very large 
amount of fat—for instance, when it consists largely of fat meat—the 
digestion is less complete. One way in which the fat of ordinary foods 
is digested is by being made into an emulsion in the intestine. The 
fat of milk is an extremely fine emulsion and is thus in a sense “ pre- 
digested” or in a partly digested form before it is taken into the 
stomach. This may help to explain why it is so easily digested. 

The carbohydrates, which make up a large part of vegetable foods, 
are in general very digestible. Cane sugar is believed to be completely 
digested, and this is assumed to be the case with the sugar of milk. 

The animal foods have in general the advantage of the vegetable 
foods in digestibility in that they contain more protein and their pro- 
tein is more digestible. Milk ranks among the most digestible of the 
animal foods in respect to all its ingredients, 

The process of digestion.— When milk is taken into the stomach, it is 
speedily curdled by the action of the pepsin and acid of the gastric 
juice. When milk is eaten alone or in large quantities, the casein 
gathers in large lumps, which may be difficult of digestion by some. 
This is particularly the case with infants and with adults whose diges- 
tion is weak, and is one of the reasons why milk should be used with 
other foods and not taken in large quantities alone. Human milk dif- 
fers from cow’s milk in the way in which it curdles when taken into the 
stomach. The casein of the former is not precipitated in such large 
lumps, but is more flocculent, and is thus more easily digested and does 
not cause irritation. This explains one reason why woman’s milk is 
believed to be better than cow’s milk for infants. The small flocculent 
particles of casein of the former are digested more easily and do not 
produce the bad effects which sometimes come from the curdling of the 
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latter. When cow’s milk has been boiled before it is taken into the 


stomach, it is likely to be precipitated in more flocculent form. It is sup- 
posed by some chemists that when milk is boiled part of the phosphate 
of lime is precipitated, and that when the latter is thus removed the 
curd is more flocculent. It is also believed that lime tends to prevent the 
curdling of the casein in lumps, doing so both by neutralizing the acid 
and also by its intrinsic power of retarding coagulation. For this rea- 
son a little limewater is frequently added to milk that is to be fed to 
infants. For the same reason some adults of delicate digestion who 
find that fresh milk does not agree with them can use it with impunity 
if it has been boiled or if limewater is added. 

In the processes of digestion and assimilation the different ingredi- 
ents of the food undergo a great variety of chemical changes, and some 
of the compounds that are formed may be at times harmful in one way 
or another. Indeed, some of the compounds produced from the food in 
the body may be actually poisonous. Different persons are differently 
constituted with respect to these chemical changes which the food 
undergoes and the effects produced, so that if may be literally true 
that ‘“‘one man’s meat is another man’s poison.” This is the case with 
milk. While for most persons it is a very wholesome, digestible, and 
nutritious food, there are those who are made ill by drinking it. In 
like manner some people are made seriously ill by eating eggs, fruits, 
or other food materials. 

Digestion v. utilization of food.One important thing to remember is 
that the food which we digest is not always utilized to the best advan- 
tage. Different people differ greatly in this respect. One man may be 
able to do a large amount of work and another very little, when both 
have the same diet and digest the same amount of nutrients from it. 
One person will grow fat upon an amount of digested material with 
which another will hardly hold his own. The getting of the most good 
from food is not so much a matter of digestion as of making use of 
what is digested. 

All persons are alike in that they must have protein for the building 
and repair of the bodily machine, and fuel ingredients for warmth and 
work. But they differ widely in the amounts and proportions they 
require, even among those in good health. 

For persons in good health and with good digestion there are two 
important rules to be observed in the regulation of the diet. The first 
is to choose the things which “agree” with them, and to avoid those 
which they can not digest and assimilate without harm. The second is 
to use such kinds and amounts of food as will supply all the nutrients 
the body needs and at the same time avoid burdening it with super- 
fluous material to be disposed of at the cost of health and strength. 

For guidance in this selection nature provides us with instinet, taste, 
and experience. Physiological chemistry adds to these the knowledge— 
still new and far from adequate—of the composition of food and the 
laws of nutrition. In our actual practice of eating we are apt to be 
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influenced too much by taste—that is, by the dictates of the palate; we 
are prone to let natural instinct be overruled by acquired appetite, and 
we neglect the teachings of experience. We need to observe our diet 
and its effects more carefully, and regulate appetite by reason. In 
doing this we may be greatly aided by the knowledge of what our food 
contains and how it serves its purpose in nutrition. 

Effects of cooking.—Cooking changes the texture of a food material 
and affects its digestibility to a greater or less extent. In general it 
increases the digestibility of the vegetable food materials. This is true 
more especially of boiling or steaming. During the process of cooking, 
the cells of vegetables burst and the tissue of meat becomes softened 
and loosened, thus facilitating digestion by exposing them more fully 
to the action of the digestive juices. 

In the case of milk the experience of different persons with cooked and 
uncooked milk is quite varied, and the results of the experiments upon 
the subject are conflicting. The more common experience seems to 
indicate that cooking or heating the milk makes the proteids some- 
what more difficult for most persons to digest, but there are exceptions 
to this rule, if it be a rule. For instance, as above stated, there are 
persons who ean not take fresh milk with comfort, but with whom boiled 
milk agrees very well. 


SKIM MILK. 


Even after average milk is skimmed it still contains nearly 10 per 
cent (one-tenth of its weight) of solids or nutritive ingredients. The 
amount of fat left in skim milk varies greatly with the method of 
creaming. Ordinary open shallow pan setting leaves anywhere from 
one-tenth to one-quarter of the original fat of the milk in the skim milk. 
Deep cold setting removes the fat much more completely, so that 
Cooley skim milk has from a trace to three-tenths or four-tenths of one 
per cent of fat. Separator skim milk has usually less fat than that 
from deep cold setting. It is not far out of the way to say that a pound 
of skim milk contains 0.034 pound protein and has a fuel value of 170 
calories or a little more protein than the same weight of whole milk 
and about one-half the fuel value. 

At first thought it may be difficult to understand how removing 
the fat increases the amount of protein, but the explanation is simple. 
One pound of whole milk contains on the average 3.3 per cent or 
0.033 pound of protein and 4 per cent or 0.04 pound of fat. If all the 
fat is removed, there will be left 0.96 pound of skim milk containing 
0.033 pound of protein, or about 3.5 per cent, so that 1 pound of skim 
milk would contain about 0.035 pound of protein. For the same reason 
there is a slightly larger proportion of milk sugar in skim milk than 
in whole milk. 

The value of skim milk as food is not generally appreciated. Taken 
by itself it is rather “ thin” and, to use a common expression, “does not 
stay by.” The reason for this is simple: One has to drink a large 
quantity to get the needed nourishment, and, further, it is so readily dis- 
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posed of that it does not satisfy the sense of hunger. But when taken 
with bread or used in cooking, it forms a very nutritious addition to 
the food. A pound of lean beef (round steak, for example) contains 
about 0.18 pound of protein and has a fuel value of 870 calories. Two 
and a half quarts, or 5 pounds, of skim milk will furnish nearly the same 
amount of protein and have about the same fuel value as the pound of 
round steak. Two quarts of skim milk has a greater nutritive value 
than a quart of oysters; the skim milk has 0.14 pound of protein and a 
fuel value of 680 calories, while the oysters contains only 0.12 pound of 
protein and have a fuel value of 470 calories. The nutriment in the 
form of oysters would cost from 30 to 50 cents, while the 2 quarts of 
skim milk would have a market value of from 4 to 6 cents and a value 
on the farm of from 2 to 4 cents. An oyster stew made of one part 
oysters and two parts skim milk would owe its nutriment more to the 
milk than to the oysters. Bread made with skim milk would contain 
more protein than when made with water. A lunch or meal of bread 
and skim milk is very nutritious, as the following computation shows: 


Composition and cost of a lunch or meal of bread and skim milk. 


. : | Estimated : Fuel 
Food materials. | Amount. nk Protein. velo 
| | ) ee 
| | Cents. Pound. | Calories. 
NE oa cbs tatccdndccnads tap maneetanedeacnale pak sonasdet 10 04. 3 0. 06 755 
WERNER co cccdasdasicdd cdsaeacyesssanedadesadesaeqad con 1 pt. 1 03 170 
No diccn ce snndsadsetijuapeenkden cinnemancbiealdel Sacasgeded 4 .09 925 


The commonly accepted standard for a man at ordinary muscular 
work calls for 0.28 pound of protein and a fuel value of 3,500 calories per 
day, so that the above lunch furnishes very nearly one-third of a 
day’s nutriment and at a cost of but 4cents. If whole milk were used 
instead of skim milk, the cost would be about 6 cents and the fuel value 
1,080 calories, while the protein would remain the same in amount. 

The following lunch, such as might be obtained in a restaurant or 
lunch room, will serve for the purpose of comparison: 

Estimated cost and nutrients of a restaurant lunch. 


Estimated 





Food materials. Amount. : Protein. Fuel 

cost. value. 
Ounces. Cents. Pound. Calories. 
SOUP. .2 0. cccccccccccccccsccccacccgeccccseccssccnccccceccces ee winnie 0. 01 75 
DE a6 dn raceCas in scdvadadbonteKcadnetccaun sleamauhednekias Biacotauwewans 02 275 
CR ae ontdads opis ddsewinn dda ge dene itamnntabas a aideins Di ncacddenansionasdaahet 100 
I Gave onions 4.ctna nasser anes <deceaimansapedaa ses tom age Eli niacucencuuhenusouauee | 15 
in coca annae co-andeugesnuseesnSepeuedwaacanecaeh O dicts teaeane | - 02 | 300 
PUNO she as psa wea cincncachccemnsudeasedasccawensansecs Pietucccesees facnscaaues 100 

Cotfee : | | 
Oe ect ete toa cnda rain iene ted ae ta, a ete deeds 20 
Racks Seng Garena <t,cueiinepimins sanders pameseasennes ae Henccescccoce Dat cgbalneie | 55 
ED sce cataa ipiwoa pase und ¢40cbamdee oat eee came balaaee tarot | 15 to 20 05 | 940 
| | 





It will thus be seen that the 15-cent lunch containing nine different 
food materials did not have any greater nutritive value than the 4-cent 
lunch of bread and skim milk. 
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The ingredient of our food which costs the most, has the greatest 
physiological value, and is most apt to be lacking in ordinary dietaries, 
is protein. Skim milk has nearly all the protein of the whole milk. 
By the removal of the fat in the cream it loses half its fuel value, but 
practically none of the protein. What is left has all the value of the 
whole milk for building and repair of tissue, for the making of blood 
and muscle and bone, and half the value of whole milk for supplying 
heat and muscular power. When these facts are fully understood, skim 
milk will doubtless be more wisely utilized. The waysin which a skillful 
cook can utilize skim milk in cooking are almost endless and the protein 
thus added to the daily ration is of the utmost importance. 


CREAM. 


When the globules of fat rise in the milk, they entangle among them 
a considerable amount of milk which is removed with the fat as cream, 
‘ream is thus the butter fat of the milk with some protein and carbo- 
hydrates due to the intermixed milk, and contains on the average about 
four and one-half times the amount of fat contained in an equal volume 
of milk. The amount of protein and of carbohydrates is slightly less 
than in whole milk. The fuel value of a pint of cream is not far from 
1,425 calories, or about the same as 14 pounds of bread, or 14 dozen 
bananas, or 44 pounds of potatoes. Four quarts of whole milk would 
not furnish quite as much energy (1,300 calories), but would increase 
the protein over six times. It is thus seen that cream is valuable 
chiefly for its heat-giving properties and that the skim milk contains 
the valuable protein. When it is considered that a pint of cream 
retails at from 12 to 25 cents, and a pound of butter from 18 to 36 cents, 
and that the latter is worth two and a half times the former as a 
source of energy, it will be seen that cream is not, as a rule, an 
economical food. 
BUTTERMILK. 


Besides skim milk, there is another important by-product resulting 
from the manufacture of butter—namely, buttermilk. In many places 
this is used as a beverage toaconsiderable extent, and thus used furnishes 
more nutriment than almost any other beverage except whole milk and 
skim milk, unless it be cocoa and chocolate. To many persons butter- 
milk is much more palatable than whole milk or skim milk. The average 
composition of buttermilk is quite similar to that of skim milk, though 
it contains slightly less protein and sugar and a very little more fat. 
The fuel value is almost the same, about 165 calories per pint. An 
ordinary glass of buttermilk would contain as much nourishment as 
half a pint of oysters, or 2 ounces of bread, or a good sized potato. 

Buttermilk represents the milk that was entangled among the globules 
of fat as the cream was separated from the milk. During the manu- 
facture of butter from cream, the fat globules are brought together and 
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removed, leaving the buttermilk. Buttermilk is thus seen to be prac- 
tically the same thing as skim milk, only as a rule it is sour, owing to 
the cream being soured before churning. 


NUTRITIVE VALUE OF MILK AS COMPARED WITH OTHER FOODS. 


In the following table the amount and fuel value of the nutrients in a 
pound of whole milk, skim milk, and buttermilk are compared with the 
nutrients furnished by a pound of some other foods. 

As compared with the animal foods, it will be noted from this table 
that milk contains carbohydrates and has no refuse. 
respects it resembles more nearly many of the vegetable foods, such as 


flour, oatmeal, ete. 


the other fresh substances given. 


In these two 


The amount of mineral matteris much thesame asin 
There is a larger proportion of water 


in milk than in most other food materials, so that a given weight contains 


less dry matter or nutrients than most foods. 


It must be remembered, 


however, that the comparison is here made of a pint of milk with an 
equal weight of the other more condensed food materials without taking 


the price into consideration. 


Amounts of nutrients in a pound (pint) of milk as compared with a pound of meat, bread, 
and other food products. 


Food materials. Refuse. 


Milk (1 pint). 


Pound. 
WO TAN as 5 55-050 55:5 jase sslesesaecaee 
Skim milk (0.3 per cent fat) .. ...---..-. 
NIE vic oc iecrviccedisacadecssszace 
Other food materials (1 pound 
each). 

OE PCE OPER ET OCR CECE ED COOTEOC POT 
NOE Sonik stake ccsccnenee<eplinaworeane 
Beef: 

NE ip xb ena sa dense 0. 08 

SOE BOON 5 nica eccwaclosduunsaas 

I ys ew cceswtweaus 13 

Wore Guarter =... .....0se< .19 

Wind quarter... «--..4: 2... 16 
MEG MEND buna sncexsaceanes 19 
Pork: 

MMU cicocauieseetccwneaces 16 

PE cicnivadecankuascenat .14 


MII se cd cas a deavereads Peake daacomet | 
WENGEE DYORW 5 ccs <sesccwastlauccancuces 
CE iiedcancccicecwtensdavtcaueanaeeer 


RE Cs vcs ictnacdcawcenn | 


MR giaciedsineseckbennnuns . 20 
NOR osu cvcsesdccsnneccams 15 
RMR oma. onSs950cwastowss - 30 | 
PM ck vac ccaasdiasdeansae | 5 


mm 








Edible portion. 





Nutrients. 
Water. 

> : 7, Carbohy- 

Protein. Fat. deaten, 
Pound. | Pound. Pound. Pound. 
0. 87 0. 03 0. 04 0. 05 
. 90 oO séncasviona . 05 
91 03 Ol - 05 | 

| 
| | 

. 34 - 26 | .34 . 02 
<a 01 oD iucacsncus 
61 .18 | Sites vacewces 
. 69 -19 CE edtiaw seus 
53 16 Bei fsatennxsns 
50 14 | 16 | owwew ous 
51 15 | EP be <acexacts 

43 18 | Beilversgeses 
44 14 | Welicye soa 
35 .13 | Mi ccseeace 

-02 
-15 | 

113 09 | 02 5 
.07 - 16 | 07 | . 68 
35 10 | 01 .53 
. 08 ll -10 . 69 
13 22 . 02 | . 59 
-70 | UE taacececees - 08 | 
. 67 Rilke a. dane- 15 | 
. 62 | OB oc ccce . 06 
. 62 | 01 ae basta «42 








Mineral 
matter. 


Pound. 
0.01 
.01 

.Ol 


. 04 
. 03 


01 
01 
-O1 
-O1 
01 
-O1 


-O1 
. O4 
. O4 


01 | 


-O1 
-19 


«01 | 
01 | 


Fuel 
value. 


Calories. 


870 
835 
1, 040 
950 
1, 000 


1,275 


1, 340 
1, 655 
3, 715 


325 


205 
315 
1, 050 
235 
1, 645 
1, 655 
1, 86¢ 
1, 205 
1, 895 
1, 590 
170 
325 
135 
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If we wish to compare the food values of the actually nutritive 
ingredients (the dry matter contained in the edible portion) of different 
food materials, the calculations can be made on the basis of 1 pound : 
of this water-free edible portion. This is an excellent method for com- 
paring the actual values of two or more food materials as sources of 
protein or of energy. The following figures show the comparison of 
milk and a few other foods on this basis: 









Nutrients and energy in one pound of the water-free edible portion of several food materials. 





Carbohy-| Mineral Fuel 
| drates. | matter. value. 








Food materials. Protein. | Fat. 








Pound, Pound. | Pound. | Pound. Calories. 
0. 25 | 0.31 | 0. 39 | 0. 05 2,475 
- 36 | - 03 55 | - 06 1, 835 





WG BRIE, is cacccncesnuneee 
Skim milk (0.3 per cent fat) . 
















Buttermilk .33 . 06 | 58 | . 08 1, 845 
Cheese ...- . 89 | .52 | . 08 | . 06 2, 990 
NN 5 oc aa pelea gos ste won ciel waane aie 57 | eg ere . 03 2, 750 
NE caves. caece s ahntkddvensenneseseeceene . 26 | SP In descnahan . 08 3,275 
IIIS sc ens hod Laridanpaw ses Hose sea wares as .13 -01 . 85 01 1, 865 
PEIN cna ciwsaw conus twecasseepen ews se cchiom | 15 - 02 | . 82 -01 1, 865 
PE cca ccc seks cancapesanas ie eee eb sia we .10 - O01 | - 85 | - 04 1, 790 
DEIN codices enc ceincnedsen ticnctauseteianny s¥xtennacs . 08 03 92 . 02 1, 885 






It is seen from the above table that whole milk, skim milk, and 
buttermilk are all nitrogenous foods, though not as highly nitrogenous 
as the meats. Not only do they furnish a large proportion of nitro- 
gen, but on account of their fuel ingredients (fats and carbohydrates) 
they are useful as sources of energy. One pound of the dry substance 
of skim milk contains nearly three times the protein and very nearly 
the same fuel value as 1 pound of wheat flour. It is only on account of 
the large proportion of water that skim milk can not be used to a much 
greater extent than it is. Both skim milk and whole milk should, as 
has been urged above, be used much more extensively in cooking. 

Chart I (p. 17) shows the relative composition of various foods as 
compared with whole and skim milk. 





















THE USE OF MILK WITH OTHER FOODS. 


Milk is often spoken of as a “perfect food,” but there are three 
reasons why it can not be considered a perfect food for adults. (1) The 
proportion of water is so large that great quantities would have to be 
consumed per day (from 4 to 5 quarts) in order to obtain the necessary 
nutrients. (2) The protein is present in rather large quantities as com- 
pared with the fats and carbohydrates. Thus the milk necessary to 
furnish the 0.28 pound of protein, estimated to be required by a labor- 
ing man per day, would only yield 2,700 calories fuel value, while milk 
in sufficient quantity to furnish the 3,500 calories fuel value estimated 
to be required would yield 0.35 pound of protein. (3) It is a well- 
recognized fact that the digestive functions require that the food shall 
have a certain bulk other than water. Cattle can not generally be 
maintained in health upon a condensed ration such as grain; they seem 





¥ 





XUM 


17 


Cuart I.—COMPOSITION OF MILK AND OTHER FOOD MATERIALS. 


Nutritive ingredients, refuse, and j uel value. 








Nutrients. Non-nutrients. 
, Fuel value. 
SS 
WIZL CSS — 
Protein. Fats.. Carbo- Mineral Water. Refuse. Calories. 


hydrates. matters. 


Protein compounds, ¢. g., lean of meat, white of egg, casein (curd) of milk, and gluten of wheat, 
make muscle, blood, bone, ete. 

Fats, ©. g., fat of meat, butter, and oil, 2 

Carbohydrates, e. g., starch and sugar, $ 


serve as fuel to yield heat and muscular power. 











Nutrients, etc., p.ct.- 700 
Fuel value of 1 1b .... 1200 1600 2000 2400 2800 3200 3600 4000 
ee pe eer teen Ee] 





Whole milk......... 











Buttermilk, 1 p. ct. fat. 








Skim milk, 3, p. et. fat. 





Cream, 18 p. ¢t. fat... oO ee 





Cheese, whole milk . 





Cheese, skim milk .. 























Wehlee: = i co csss% dean % 





Beef, round ........... F 





Beef, sirloin.......... 


Batt MSG 3sccaxtacwe p 


Mutton, leg: <.2.65.2~. p 


Pork, loin. ......... —— 























Pee thes ck cscaccs B 








Ham, smoked........ 





Codfish, fresh. ..... . . . PeexeeEN = nn 





Codfish, salt......... 








Oysters..........06 





HQQB.-----ccccce-seces 
Wheat bread ...... . . . PRS S850 LLL 
Wheat flour ...... 
COMM INGRD « osa5siaccde 


Oatmeal ..6.<<s.ccsce 


Beans, dried ......... 





id ek: Siueeaee A === 
LL 





Sugar. .....------eseee 
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to require a certain distention of the stomach, such as is brought about 
by the fiber (cellulose or woody matter) of grass or hay. In like man- 
ner it seems desirable that man should have a certain amount of mate- 
rial in his food to produce distention or to promote peristaltic action of 
the intestines, or for other purposes not well understood. 

While milk alone can not be considered as a perfect diet, at least for 
healthy adults, it is of especial value as a food for invalids. It is, as a 
rule, easily taken, easily digested, does not irritate the alimentary 
canal, and the diet is more readily under the control of the physician 
both as regards quantity and quality than when other foods are used. 
Life can be supported for a long period on milk alone. 

Milk is a perfect food for the young of the species of animal produc- 
ing the milk. Cows’ milk is a perfect food for the new-born calf. 
Human milk is a perfect food for the new born babe. Cows’ milk is 
not, however, a perfect food for the human infant. One reason is that, 
as will be seen by reference to the table on p. 6, woman’s milk con- 
tains less protein and more milk sugar. Numerous explanations of the 
defects of cows’ milk for the nutrition of infants are current, but tie 
subject is hardly well enough understood to-day to warrant its discus- 
sion here. 

While milk can not in itself be called a perfect food for adults, it is 
unusually well adapted for use in connection with other foods, either in 
its uncooked form or incorporated and cooked with other materials. In 
many culinary products it can be used instead of water. Bread mixed 
with milk should contain about one-tenth more protein and one- 
twentieth more fuel than bread mixed with water. The same thing is 
true of rolls, buns, ete. Milk is very generally used in many kinds of 
cake and pastry and in custards. Where desirable from economical 
reasons, or as a means of increasing the proportional amount of protein 
in a diet, skim milk can be advantageously substituted for whole milk. 

A very interesting experiment was recently made at the University 
of Maine, in cooperation with this Department,! in which the effect of 
a limited and an unlimited amount of milk was tried at the university 
boarding house or “commons.” From these studies the following con- 
clusions were drawn: (1) The dietaries in which milk was more abun- 
dantly supplied were somewhat less costly than the others and at the 
same time were fully as acceptable; (2) the increased consumption of 
milk had the effect of materially increasing the proportion of protein 
in the diet; (3) the milk actually supplied the place of other food 
materials and did not, as many suppose, simply furnish an additional 
amount of food without diminishing the quantity of other materials; 
(4) the results indicate that milk should not be regarded as a luxury, 
but as an economical article of diet which families of moderate income 
may freely purchase as a probable means of improving the character 
of the diet and of cheapening the cost of the supply of animal foods. 


1 See U.S. Dept. Agr., Office of Experiment Stations Bul. 37, 
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NUTRITIVE VALUE OF MILK AND ITS COST. 


A very valuable investigation on this subject has been lately made 
by the New Jersey Experiment Station in cooperation with the Depart- 
ment of Agriculture. Samples of milk as sold from the milk carts and 
by retail dealers at their stores in the cities of New Brunswick, New- 
ark, Trenton, and Camden were collected by representatives of the 
station and analyzed. The price per quart in each case was noted. In 
a large number of instances inquiries were made among the dairies as 
to breed, feeding, and care of the cows. The handling of the milk by 
the dairymen and the wholesale and retail dealers was also noted. The 
following statements are based on the report of this investigation 
by Professor Voorhees,' of the New Jersey Agricultural Experiment 
Station. 


RELATIVE COST PER POUND OF NUTRIENTS. 


The fact that milk varies in composition shows at once that at a 
uniform price per quart there is a wide variation in the cost of the 
nutrients to the consumer. It will be observed from a study of the 
average composition of milk that as the total solids in the milk increase 
the percentage of fat is increased in greater proportion than the solids 
not fat. The consumer not only secures his total solids in the richer 
milk at a lower cost per pound, but also obtains a product which is very 
much richer in material to supply the body with heat and muscular 
force. The facts regarding the variation in the cost and quality of the 
nutrients contained in milk show very clearly that the standard now 
in use as the basis of sale, viz, the quart, is illogical and unfair both to 
the consumer and to the producer of good milk. The dairyman who 
takes his milk to the creamery usually sells it on the basis of the 
amount of fat it contains, that is, the amount of fat is the measure of 
value. In like manner in the retailing of milk the fat content should 
be taken as a standard rather than the quart. For instance, the aver- 
age fat content of a large number of milks examined for which at the 
average price of 8 cents per quart $4 per hundred were paid, was, in 
round numbers, 4 per cent, or 4 pounds of fat per hundred pounds of 
milk. If milk containing 4 per cent of fat is worth 8 cents per quart, 
milk containing 3.5 per cent would, on the same basis, be worth 7 cents 
per quart, 3 per cent milk only 6 cents per quart, and 5 per cent milk 
10 cents per quart. Ifthe fat content standard were adopted the con- 
sumer would be protected in the sense that he would receive just what 
he paid for, and the producer of high quality product the advantage of 
a higher price, which fairly belongs to him, because of the greater cost 
of producing milk of a better quality. Inasmuch as this method of 
purchasing milk by actual composition is now used in many creameries 
with entire satisfaction both to the seller and the buyer, it should be 





'U.S. Dept. Agr., Office of Experiment Stations Bul. 35. 
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entirely practicable under present conditions for even the smaller pro- 
ducers and dealers to guarantee a product containing a reasonably defi- 
nite content of fat. Instruments are available for testing the fat 
content of milk which are inexpensive and simple in operation, and the 
chief causes of variation in the quality of milk under improved methods 
of feeding and management are well known and under the control of the 
dairyman. Itremains for the more intelligent consumers and producers 
alike to demand that the system be adopted. 

The use of the fat content as a standard, as above suggested, is the 
more reasonable, because (1) the fat is the most variable ingredient; 
(2) a milk rich in fat is generally more apt to be rich in other nutrients, 
and vice versa; and (3) the most common adulterations of milk reduce 
the proportion of fat either by skimming or by adding water. 

On the other hand, the actual value of milk for nourishment does 
not depend wholly or chiefly upon the amount of fat. The protein and 
sugar are of equal importance. Indeed, in one respect the protein is 
the most valuable of all because it is the nutriment most apt to be 
deficient in our ordinary food. On this last account, indeed, the fat is 
of less consequence from the standpoint of general nutritive value than 
the protein. 


COMPARISON OF MILK AND OTHER FOOD MATERIALS—COST OF 
NUTRIENTS. 


In considering the relative values of any two food materials there 
are two principal factors to be taken into account—the protein content, 
and the fuel value. A definite comparison of the relative pecuniary 
economy of two or more foods must be made on the basis of the relative 
cost of the protein content and also on that of the fuel value. Between 
these two bases we can have no fixed ratio. The following table shows 
the amount of whole milk, or of skim milk, necessary to furnish the 
protein and energy equivalent to that contained in one pound of each 
of a number of different food materials: 


Cost of nutrients in milk as compared with other food materials. 





Whole milk. | Skim milk. 

Food materials. | | Cost at 6 Cost at 3 
| Amount. | cents per | Amount. | cents per 

| quart. | quart. 

One pound of— | 

Beet— Quarts. Cents. | Quarts. | Cents. 
Round furnishes protein equivalent to .......-...--. 2.7 16 2.7 | 8 
Round furnishes fuel value equivalent to...........- 1.3 8 2.6 | ~ 
Shoulder clod furnishes protein equivalent to -....-. 2.9 | 17 2.9 | 9 
Shoulder clod furnishes fuel value equivalent to. - -. 1.2] 7 | 2.5 | 7 
Sirloin furnishes protein equivalent to ......-......-- 2.4 | 14 2.4 | 7 
Sirloin furnishes fuel value equivalent to ........-.. 1.6 | 10 | . 3.2 | 10 
Mutton loin furnishes protein equivalent to..........-... 2.0 | 12 2.0 | 6 
Mutton loin furnishes fuel value equivalent to.......... 2.2 13 | 4.4 13 

Pork— | | 

Fresh, furnishes protein equivalent to........-.-..-- 2.1 | 13 | 2.1 6 
Fresh, furnishes fuel value equivalent to.. ........-. | $i 13 | 4.1 12 
Salt: Fat furnishes protein equivalent to .......-...-. 2.3 2} 3 1 
Salt: Fat furnishes fuel value equivalent to ......-.. 5.7 34 | 11.3 34 
Smoked ham furnishes protein equivalent to ......-. 2.0 | 12 2.0 6 
Smoked ham furnishes fuel value equivalent to 2.5 15 5.0 15 
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other food materials—Continued. 





Cost of nutrients in milk as compared with 


Whole milk. Skim milk. 










Food materials. Cost at 6 Cost at 3 
Amount. cents per Amount. cents per 
quart. quart. 
One pound of— ’ : | Quarts. | Cents. Quarts. Cents. 

Chicken furnishes protein equivalent to ............---. 2,2 | 13 2.2 7 
Chicken furnishes fuel value equivalent to............-.. .5 8 1.0 3 
Salt cod furnishes protein equivalent to.........-..----. | 2.4 14 2.4 7 
Salt cod furnishes fuel value equivalent to.............. } 5 3 1.0 3 
Oysters, ‘‘solid,” furnishes protein equivalent to ....... | 1.9 ll 1.9 6 
Oysters, ‘‘solid,” furnishes fuel value equivalent to ... .| .4 2 .7 y 
W heat flour furnishes protein equivalent to............. | 1.7 10 1.7 5 
Wheat flour furnishes fuel value equivalent to. 4 2.5 15 5.0 15 
Wheat bread furnishes protein equivalent to. - . a 1.4 8 1.4 | 4 
Wheat bread furnishes fuel value equivalent to a 1.9 11 3.7 ll 
Beans, dried, furnishes protein equivalent to ... ke 3.3 20 3.3 lu 
Beans, dried, furnishes fuel value equivalent to .. -| 2.4 14 4.8 14 
Potatoes furnishes protein equivalent to .............--. | 3 2 3 1 
Potatoes furnishes fuel value equivalent to ..........-... | 5 3 1.0 3 
Turnips furnishes protein equivalent to.........--...-.. 2 1 oa 1 
Turnips furnishes fuel value equivalent to...........-.- «2 1 4 1 





The quantity of milk in the above table is given in quarts and tenths 
of a quart. It is probable that 6 cents a quart for whole milk and 3 
cents a.quart for skim milk, the prices assumed in the table, represent 
as nearly the average retail prices paid by consumers as any rate that 
could be taken. Of course many pay much more and others much less 
than 6 cents a quart for whole milk. For those who pay more or less, 
the actual cost of the milk equivalent to the protein or fuel value of 
1 pound of any of the foods enumerated is easily calculated by multi- 
plying the equivalent number of quarts of milk by the price paid per 
quart. This table shows that 1 pound of sirloin steak (costing from 16 
to 22 cents) contains the same amount of protein that would be obtained 
in 2.4 quarts of whole milk costing, at 6 cents per quart, 14 cents, and 
the same fuel value that would be obtained in 1.6 quarts of whole milk 
costing 10 cents. Skim milk would furnish the energy at the same 
price as the whole milk, but the protein would cost only half as much 
as when furnished by whole milk. 

Whole milk and skim milk contain practically the same amount of 
protein, but the former costs at least twice as much per quart. As a 
source of protein, therefore, skim milk is twice as economical as whole 
milk. On the other hand, the fuel value of skim milk is practically but 
one-half that of whole milk, so that a given amount of energy is fur- 
nished for the same price, either in whole milk or skim milk. 

From the above table it will be seen that 16 cents’ worth of whole 
milk or 8 cents’ worth of skim milk would furnish the same amount of 
protein as would be obtained in 1 pound of beef round, while the cor- 
responding fuel value would be obtained in 8 cents’ worth of either kind 
of milk. Compared with round steak at from 12 to 16 cents a pound 
the whole milk certainly is as economical and skim milk a more economi- 
cal food material. The same point is illustrated with other animal 
foods, especially with those whose chief value lies in their content of 
protein. Milk can not, however, be substituted in place of an essen- 
tially energy-yielding food, such as salt fat pork. 
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The cereal foods, wheat flour and other flours, bread, crackers, ete., 
as also beans and peas, are a much cheaper source of nutrients than 
milk. It is, however, impracticable to live altogether on these foods 
even if economical reasons should make it desirable. Scme other foods 
are necessary, and among these milk is one of the best and as a rule 
one of the most economical. 

Chart II (p. 23) shows the quantities of nutrients obtained in 10 
cents’ worth of whole and of skim milk, at different prices per quart, as 
compared with 10 cents’ worth of other food materials at common 
prices. 

DAILY MENUS CONTAINING MILK. 
DIETARY STANDARDS. 


In order that food shall be adapted to the needs of the body, it 
should have the protein and fuel ingredients in the proper proportions. 
It has been assumed from the most accurate observations available 
that an average man doing an ordinary amount of manual labor—a car- 
penter or mason, for instance—requires in his daily food about 0.28 of a 
pound of protein, and in addition enough fats and carbohydrates to 
make the fuel value 3,500 calories. Men in professional life, with less 
muscular work, generally need less. Standards prepared for men of 
this class call for 0.22 to 0.25 of a pound of protein and from 2,700 
to 3,000 calories of energy. Various combinations of foods for daily 
dietaries on either of the bases noted above may be made by using 
calculations based on the chemical composition of various foods. A 
few such calculations are here given in the form of daily menus which 
give the actual amounts of different food materials thus required by a 
family equivalent to four men at ordinary manual labor. 

Such a family might, for example, consist of a mechanic and wife 
with four children—two girls of 12 and 6 and two boys of 10 and 8 
years, respectively. Here it would be assumed that the man was 
engaged at moderately hard manual work. In like manner, the family 
might consist of a man of sedentary occupation—a bookkeeper, for 
example—his wife, three children of 11, 9, and 6 years, and a female 
servant. Estimated in the same way, a day laborer’s family, consist- 
ing of a father and mother with three children of 1, 3, and 6 years of 
age, would be equivalent to three men at active work, and would 
require three-fourths of the quantities in the following menus. 

The equivalent of any family in terms of one adult man at moderate 
work one day can be easily calculated by the use of the following tfac- 
tors, which are based in part upon experimental data and in part upon 
arbitrary assumption. While these factors do not represent the pro- 
portional amount consumed by every child of a given age, they are 
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Cuart II.—PECUNIARY ECONOMY OF MILK AND OTHER FOODS. 


Amounts of actual nutrients obtained in different food materials for ten cents. 


Protein. 


cents 
will 
Food material. | buy— 


Lbs.Oz. 
Whole milk, 


cts. per qt 


Whole milk, 8 
cts. per qt 


Whole milk, 7 
cts. per qt 
Whole milk, 
cts. per qt 


Carbohydrates. Fuel value. 


Li rr 


Pounds of nutrients and calories in ten cents’ worth. 


—80z. l20z. [60z. 200z. 240z. 280z. 320.9 
1000 cat. 2000 cal. 3000 cal. 4000 cal. 
[ee 




















Whole milk, 
cts. per qt 


Whole milk, 
ets. per qt 


Skim milk, 3 ets. 
per qt 


Skim milk, 2 cts. 


Beef, round, 
cts. per lb 


Beef, sirloin, 18 | 
cts. per lb 


. Mutton, loin, 16 
cts. per 1b 


















































Pork, salt, 12cts. | 


Cod, salt, 6 ects. | 
per lb 


Eggs, 22 cts. per | 
RE sestnssccaas 


Oysters, 


Beans, dried, 8 
cts. per qt 


Wheat flour, 3 
ets. per lb 
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probabiy on the whole as nearly accurate as can be obtained without 
considerable more experimental data. The factors are as follows: 

A woman requires about 0.8 the food of a man.! 

A boy 14 to 16 years old requires about 0.8 the food of a man. 

A girl 14 to 16 years old requires about 0.7 the food of a man. 

A child 10 to 13 years old requires about 0.6 the food of a man 

A child 6 to 9 years old requires about 0.5 the food of a man. 

A child 3 to 5 years old requires about 0.4 the food of a man. 

A child under 2 years old requires alpout 0.3 the food of a man. 


THE MENUS. 


To illustrate the ways in which milk may be combined with other 
food materials to form daily dietaries with about the amount of protein 
and the fuel value called for by the standard for men at moderate 
muscular work, a few menus are given in the following pages. These 
menus are intended to show how approximately the same nutritive 
value may be obtained by food combinations differing widely as regards 
the number, kind, and price of the food materials used to make up 
three daily meals. They also illustrate how the cost of the daily menu 
may vary greatly with the kind and variety of materials purchased 
though the nutritive value remains the same. These sample menus 
should not, however, be regarded as in any sense “models” to be fol- 
lowed in actual practice. The daily menus for any family will neces- 
sarily vary with the market supply, the season, and the relative expen- 
siveness of different food materials, as well as with the tastes and purse 
of the consumers. The point to which we wish here to draw especial 
attention is that the prudent buyer of foods for family consumption 
can not afford to wholly neglect their nutritive value in making such 
purchases. 

With reference to the following daily menus several points must be 
definitely borne in mind. (1) The amounts given represent about what 
would be called for in a family equivalent to four full-grown men at 
ordinary manual labor, such as machinists, carpenters, mill-workers, 
farmers, truckmen, ete., according to the usually accepted standards. 
Sedentary people would require somewhat less than the amounts here 
given, (2) Children as a rule may be considered as having “‘moderate 
muscular exercise,” and it may easily be understood that the 14-year-old 
boy eats as much as his father who is engaged in business or profes- 
sional occupation, both requiring, according to the tentative standard, 
0.8 of the food needed by a man with moderate muscular work. (3) It 
is not assumed that any housewife will find it convenient to follow 
exactly the proportions suggested in the menus. The purpose is to 


1 These comparisons are with a man,at moderate muscular work. A man without 
any considerable muscular exercise might require only the eight-tenths here allotted 
to a2 woman engaged in ordinary household duties, or a boy from 14 to 16 years old 


at school. 





eNO 
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show her about what amounts and proportions of food materials would 
give the required nutrients. 

Menu I calls for a daily expenditure of 414 cents per person, the 
heaviest items of expense therein being the bacon and eggs, the sirup, 
the lamb, and the chicken croquettes. It is, perhaps, more elaborate 
and costly than many families would desire. The detailed menu is as 
follows: 


MENU I.—For family equivalent to 4 men at moderate muscular work. 































, ateris Tet ee > A Fuel 
Food materials. | Weight. Cost. Protein. waleal 
Breakfast. | Lbs. Oz.| Cents. | Pounds | Calories. 
Cereal, oatmeal 0 3 | 0. 029 | 350 
MR pci se nc condos 6 | 24 012 | 64 
PR divaadara tects cvis 2 J shacdedes 232 
MIN cs See caala nose ones 8 8 . 046 | 1, 390 
eee ee aati ed ake 8 8 "065 | 322 
 OERMOR ig nea Soks acans cs eanaane dese adaauanasaa eke ; 1 0 14 -018 | 325 
Buckwheat cakes, prepared buck wheat 8 - 034 | 780 
PINE Saini cand cinch ivan daseasck seas a) * - Biiivteewess 327 
MENU eras a 8 Canis sont $aiatdecnntaidienoe tiene vacminvelete qhawee 8 - 048 | 603 
PE saga cdc ebina oe ene esincreretaaddddredaucene wa canqeuess| 1) Pi tacsasseaen 225 
SQM scind ohhedecv eects canbecedecsaced ab wesinemeeds cqenarsauslseuecedeme- 54 -010 | 410 
ssc cice ten dbuneiencnédeanalebexectspabnes ensandabes | 354 262 5, 028 
Dinner. 
IRN ca tenner asin onan costae ess sasip Masmase= da cenene eee é . 020 45 
DN ON BO oa wendwece siacdeeaes edndvatceusbiwesanasaws 3 ‘ - 228 1, 282 
REE ONONS Cisoxinidn Sender cdsuxcdiuieuenned as ut mapowey ease | 2 - 018 325 
I i itss oh caccwokedwes sobecS pnchadvdoccsenaksswouesiens | d 009 52 
MORON GDORIMB co 5.< dni ans cassan sacnne/Kunsensaecanvent ea | ; 5 072 382 
CE oats cUdvgteSakecke cach Ceueerencusacweleneadenaans | . 029 410 
SG iso cuales cbcaia we ebdnsage eases aecians Waeceaaes anon | é ‘ - 049 369 
Fruit pudding: | | 
l cup flour ; ( . 028 | 410 
SNE wn caciesetcccemncedeccsecns cessupenesscsenereeasssees?, <= CI  _- Hiveeudawes 465 
On aos n6 pice wenaacee 2 { - 016 | 81 
4 cup milk - 008 | 81 
MINI 052s. 2.6 5 cic 2c daw dina shee es Mates oneunaee cue heaw an | . - 013 817 
Foamy sauce for pudding: | 
Oe Sila ac ones oe sil dana swage enwdedaesthcesuicaesan | Q - 016 81 
eS eee > § - 010 | 102 
WOW GOGO oan 5 onic cescccicececccneetscsccece Bere”. = Nase ania 465 
SCAN a Nike as cakedaeneWtankeud 4 eacanwtncasawde i 4 - 036 | 452 
1 a rere err 4 Bil aitewoumee 217 
‘Tea or coffee 34 .010 | 410 
Total 


2 6, 446 


Supper or lunch. 
























Chicken croquettes: 
RCM MORE. x 6060600 ucb sigan daadsewsedevsmaesianeccodowe | 8 250 
Uae teaes cocaca sac tepedanasadeeauensacoodenteuaaowess | 1 | 103 
Cas tincesacacs kewavieved savlieuskinceaadkinvin dnwunxednix 1 18 Z 
ROMS a )56'o 4 ocdan annuus seaveh Snead danenysdenesiqanccgae es 2 | 
Re dakaddnecad Aachen snaaet weedy dads a eeektuenadadas 2 151 
BORN ac seadccer set ctecasascraeses cemasatae zal 8 8 2 
I isnak:s0ke ke sadtnvavennessseun des avae ke tas 8 2 603 
Mee said tans cowie ao ececesneeadeNnenexwansaee 1} 3 325 
GU ar iae Sa5R nnn ddan ae ob saan eataaae Meseen an aee en 6 3 619 
I iad dan 6 dsenn + ctetncannkeadenaeéneeegeessckous seed 1 0 8 175 
Chocolate or cocoa, with milk and sugar, cream.........----- 14 5 | 625 
ORM oes ikssnkecndscudccacedsedansavcnn var sbenneesadue |-- ae 42 | 2 2, 987 
DOG GO vio ois so ae kone ssa vivacuconcaswes davadesous | 161} | 14, 461 
Total for one man ae | 40 | | 3,615 
| ' 


1The figures given for butter in these menus are based on the percentage composition as given in 
U.S. Dept. Agr., Office of Experiment Stations, Bul. 28. This differs slightly from that given on p. 15, 
which is a recently made average of a larger number of analyses. 

2The values given under coffee include in all cases the milk and cream and the sugar that would 
probably be used therein. 
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A family equivalent to four men having little muscular exercise—i. e., 
men with sedentary occupation—would require but about 0.8 the quan- 
tities indicated in the above menu. It would be very doubtful, however, 
if they would eat proportio:.ally less of every food material. It would, 
in fact, be more probable that the amounts of meat, fish, eggs, potatoes, 
and bread eaten would be reduced toa much greater amount than fruit, 
pastry, coffee, ete. 

Menu [ modified so as to furnish the amount of nutrients required by 
a family equivalent to four adults with little muscular exercise would 
be as follows: 


Menu I modified for a family equivalent to four adults with little exercise. 


Breakfast.—Cereal, 2 ounces; milk, 6 ounces; sugar, 2 ounces; bacon, 6 ounces; 
potatoes, 12 ounces; buckwheat, prepared, 6 ounces; maple sirup, 3 ounces; other 
items as in Menu I. 

Dinner.—Roast lamb, leg, 1 pound 4 ounces; green peas, shelled, 1 pound 4 ounces; 
macaroni, 3 ounces; cheese, 2 ounces; other items as in Menu I. 

Supper.—Chicken croquettes, chicken meat, G ounces; flour, } ounce; onion, } 
ounce; butter, 14 ounces; lettuce, 6 ounces; bread, 6 ounces; otheritems as in Menu I. 

By reducing the materials in this menu to the quantities noted above, 
the average cost of the three meals would be about 37 cents per man, 
and would furnish not far from 0.24 pound protein and a fuel value of 
about 3,090 calories to each person. 

In Menu II the day’s food costs 294 cents. The largest single item 
is the meat for dinner. The one giving the least food return in actual 
nutriment for its cost is the fruit. The amount of protein furnished by 
the breakfast and supper is small as compared with the fuel value of 
the food. Consequently, for dinner some meat is used which will furnish 
considerable protein, but not an excessive amount of fuel ingredients, 
otherwise the ration will be one-sided Beef, veal, and fish are meats 
giving a large amount of protein as compared with the fuel value, and 
it is from one of these classes that the meat is to be selected. The 
choice might fall on a knuckle of veal for a stew, fried fresh cod, or some 
lean cut of beef. In this menu the shoulder of beef is chosen. This, 
when properly boiled, gives a meat very tender, juicy, and palatable; 
when improperly cooked it adds more odium to the very unjustly 
despised “beef stew” and “ pot roast.” If desired, a veal shoulder roast 
may be substituted. It would require 24 pounds of this to replace the 
beef shoulder, and would cost about 30 cents at the rates here assumed. 
This would make the cost per person about 31 cents for the day. 








id 
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The details of this menu are as follows: 


MENU II.—For family equivalent to 4 men at moderate muscular work. 











Food materials. Weight. Cost. Protein. I uel 
| value. 
| 
Breakfast. Lbs. Oz. Cents. Pounds. Calories. 
DOUNROR Gis dcacs da dduvacus wuschensacipuekedavandd dcueangnse 0 12 6 0. 005 217 
COREE OMGRIIN 6 esi ai ckhawirnde denned ceuveusdanecancsecas taal 2 | f .019 232 
WES ead bode odds saekncaeedl dwaet cddtccseaapsroasapeeteces | 8 3 . 016 162 
I 2 hnsia nek bbe Suice sues rab edeans waneeesubades ceanqnemaunees | Sip 3c. Pewee 232 
RPE RNS TURIIION Sa oie wn inns Sd serw-cin Satiive ind wcdicd Sid wn abaaedaies | 2 3 . 016 207 
MMM SS cree or eed, ee Lace erent coe al 8 9 . 065 322 
WNP P02 poco asan wonddenstacsawaneccauaseacataasadunsesasee ae oe 4 . 096 1, 206 
RMEMEE = So's cig Ss wacdcaccdadeaacsugudasnuntecnsavadenssaaueuasen 24 F iondagews 542 
CME Seated Ge arene gene ha eS Ba costtess 5 015 615 
Ne ow daecos caaee are. duende area dee ies dere, 35 232 3, 735 
Dinner. 
SE ONE BRONRING . 3 ci.tecivncesahendsn cdveneencutucutescesss | 2 26 24 . 386 1, 670 
SE i achat chandacdwcdddctvadicecas gusaeaduen decanted | 1 12 2 - O31 569 
UIE fu kcucdpanadecvsss dsetansexevassauedouudestuesaes | 1 12) 6 f 039 350 
ER Sab cows vane sae oe aaiceeaucpiacusRnaddad eae nasee waceaaat 13) Rood dasaas 380 
Bread pudding : 
Bread | 4 . 024 301 
Milk a | . 049 487 
legg 2 10 . 016 81 
Sugar 3 | ina etperala 350 
Butter Ay iw wee ates 108 
WRN a Baca ca taeda de Ven cx cabana nddemaetad de gaacade essaee 12° 3 071 904 
NOIR oa stead a boss ad dala dad Danese San aancee eens Sans PeaOwes | 1} D heccieistmces 325 
CR a accabdint paves dskcpeducnecdndd na diedeasaaeed <umrencseks 2 2 032 246 
CES as Tonddadecp wl eldnssdabededetsareDasaacig cada sn aut si(sameegeen 5 O15 615 
WOME ad owas cid wns dees cladodve ee eadenaas as eu caaenes wélsie dams eatrs 55 . 663 6, 386 
Supper or lunch. 
PEMD ONODE BUGIINON: os 5o5 6 co octo sons easodendawcned seas’ 10 10 - O84 | 682 
Fried potatoes: 
ST Sc cnokaut = ictnd bicakecntuactdanveteranapeusesugaks 10 \ > IS -O11 203 
RRO <6 cp canes cis nicine es So snay se susknuese<cee coe sceduawae 4f ~ Weasscases | 132 
Rolls: | 
OE So cincnvdesavedscacssatesnssesenteatanadaenenes 12 ) { 085 1, 230 
a tke watas cok aa de0s 544 shiee Shean wees wseneevagesuen 2 8 016 81 
URED oo oor os os sca pvaces ecu eee ky |< - lie 217 
Stewed apples: | 
MEN Reid's s4So0s oeidg anne e edenrke tone dees aaenssass ames 12) 3 J 0u3 191 
SUBBE ooo oan ccc cece sete nose secseccesavecesecesecesssinssses 3 J © Wxeeesdues 350 
4-524 6 bss nei s  ywcceas SoGacdakiausieneecuesanankaus 4 2 017 | 412 
ON OE CMMI 0.2 6 vc paced co svicn Can nedsascquedeaaGasvacsans saene= [rela ¢ssaeen 34 010 } 410 





RGCGh DOP CRW s 5 5.3 c.os hence nes cn cdawe scesanevsons anne cafes av aneaes 


Total for one man 


! Weight with pods. 


3, 908 
14, 029 


3, 507 
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It is customary in very many families to make some additional prepa- 
ration for the Sunday table. In the following menu is given a rather 
nore elaborate and varied diet, such as might be prepared for Sunday. 
The estimated cost per man per day of this ration is 46 cents, the chief 
items being the fruit, chicken, and ice cream. The details of this 
menu are as follows: 


MENU III.—For family equivalent to 4 men at moderate muscular work. 


Food materials. | Weight. | Cost. | Protein. 
| 


Fuel 


' | 

Breakfast. | Lbs. Oz.| Cents. | Pounds. 
Oranges, 4 1 10 0. 009 
Cereals, wheat preparation z al | - 031 | 
Milk 

Sugar 

Fried perch: 


Oyster fritters: 
4 pint oysters 
+ pint milk .- 
Icup flour 
Creamed potatoes: 
i pint potatoes... .-.--........5-226 Seetagudaatarewss casehe 
* pint milk 
GU cee ieee ncesse-scnxs oS ie decwarn wen eern ames a ee eee 
Corn-meal muffins: 
1 cup corn meal 





Roast chicken: 
Chicken 


Mashed potatoes 
Baked sweet potatoes - 
Boiled onions 
Cranberry sauce: 
Cranberries 
Sugar 
Celer, 


it 


Supper or lunch. 
Potato salad: 
NG oan occ cacyscocenereesaebenesacese Se atrneaanoasnas 
Onion 
Oil 
Cold tongue 


Butter 


Total per day... ....cccccccesecsseccecccecsccesss oe a 183 | 1.132 ear 157 





Total for one man | j 46 | 








et eee 


ee Oe ae oe ae ae Se ae 
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In the fourth menu the daily food costs about 26 cents per man. 
Skim milk is introduced as a beverage for supper instead of tea or 
coffee. In this way aration, which would otherwise be slightly defi- 
cient in protein, is supplied with the required amount with the addi- 
ition of but very little of fats and carbohydrates, i. e., fuel ingredients. 
It will be found that the general tendency in the diet, especially where 
there is a considerable variety of pastry and desserts, is toward too large 
« proportion of fats and carbohydrates as compared with the protein. 
This can be obviated either by the use of more and leaner meats, fish, 
beans, skim milk or buttermilk, and cheese. 


MENU IV.—For family equivalent to 4 men at moderate muscular work. 


| Woe 
Food materials. Weight. | Cost. | Protein. | Fuel 


value. 


Breakfast. Lbs. Oz. | Cents. Pounds. | Calories. 
Baked apples 3 2 6 0. 008 510 
Boiled hominy - 041 | 823 
Milk 202 
g' 3 | 350 
Broiled sirloin . 099 | 650 
Potatoes... . 009 | 162 
Muftins: | 
legg ‘ . 032 | 162 
2cups flour | ‘ 820 

435 

410 

4, 524 


Tomato soup 2 I . 036 370 
Veal stew, shoulder | 2 | . 332 1, 350 
| d - 054 975 


81 
382 
1, 055 
410 





em me CO DS 


217 
465 
904 
217 
410 


6, 836 








Supper or lunch. 


Dried canned corned beef | 6 560 
Potato croquette ° | 162 
Biscuit | 2 ‘ 1, 297 

cata a g 325 
Oranges, 4 os as sats . 400 
Skim milk bia | 4 | 234 


2, 978 








Total for day | : 103 | 14, 338 





Total for one man 





In illustration of what was said above concerning the tendency of a 
varied ration to contain too large a proportion of fuel ingredients (fats, 
starch, sugar, etc.) as compared with the amount of protein, the follow- 
ing menu may be cited (No. 5). The changes necessary to obtain the 
desired proportions are illustrated in menu No. 6. 





OEE Sa PE Bape BGI 
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It is, of course, not important that each meal, or the total food of each 
individual day, should have just the right amount of nutrients, or that 
the proportions of protein and fuel ingredients should be exactly cor- 
rect so as to make the meal or day’s diet well balanced. The body is 
continually storing nutritive materials and using them. It is not 
dependent any day upon the food eaten that particular day. Hence an 
excess one day may be made up by a deficiency the next or vice versa. 
Healthful nourishment requires simply that the nutrients as a whole, 
during longer or shorter periods, should be fitted to the actual needs of 
the body for use. 


MENU V.—For family equivalent to 4 men at moderate muscular work. 


‘y aterig | w aj . ’rotei Fuel 
Food materials. Weight. Cost. | Protein. value. 


| 
Breakfast. Lbs. Oz.| Cents. | Pounds. 
Bananas, 4 (or grapes, 1 pound) 1 | 63) 0. 009 
MNIOD oc accu soe cuusiictstsdsannbshenwavvawesashens 


Sugar 
Mutton chops 
DMMP ES. da. cid se tae sires simenlisisict sh aces skahehoanbas send 


Coffee....... 
Total 





Tomato soup 
Roast pork . 
Potatoes ..--.. ibaa tetas sakhies paras shownwe denwamescns 
nahns (sie os ankc< sent anweeebl tues cic tedns dcakensenesen 
Tapioca pudding: 
EN cede ss ca dubencegariuS keeese bean téashesebanknaed 
MR Ge os Dancacce cicebekasweaceh Oc teeasnegasehic ee 





Cornstarch 
Sliced cold pork 
Fried potatoes: 
DORON ocececescc sc ccscs oh Ee PERTTI ees ene ‘ 


Cake | 
SEN ataubeddndsenesngcahs seca sahederdennsanakaees © : BE . 010 
. 289 


1,048 





Total for day | 134 | 


Total for one man i 33% b=, Ge 
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MENu VI.—For family equivalent to 4 men at moderate muscular work. 


5 
Food materials. | Weight. Cost. Protein. Vain. 


Breakfast. | Lbs. Oz.| Cents. | Pounds. 
Bananas, 4 (or grapes, 1 pound) 4 64 0. 009 
Break fast cereal nee { . 031 


CNN oan Sis a ote Search ch nlaigln Ginnie Siniai g.g'ba gala denis mms 
PNR io ORS Ra aaa alee sm na weaese oe on ee ee ae dacdalewdammddiha’ 
Butter 

BRM ad Wh osha sack aves nes cae duwasindndeat ede cwemuen dened 


Coffee 
PROM oid hac paenaccadennte ss@assneee nas ane eek aswade dle aeaeEes 


Dinner. 
Pea soup: 
Split peas.....00. 


Roast beef, chuck rib 

RENIN ooo nace ons no 3. 50 aka deals cbapsnenswae dees tee msit aed 

MR pate ws ta chee bss 76 Cin Shane sigay aNaeed a caeeae aia es 

Cottage pudding with lemon sauce: | 
1 cup flour 


leup milk 
Sugar 

Cornstarch 
Butter .... 





650 

, 356 

869 

Cornstarch 228 

Canned salmon § 8 . 098 340 
Fried potatoes: | 

DOE vc crnteneGiscekedastieuds aun waaweedscnkubavesees 1 . 009 162 

3 Wiens case 132 

4 . 026 | 619 

34 010 | 410 


B44 .316| 4,766 
Total for day 120; 1.161| 14,472 


Total for one man ; 30 . 290 | 3, 618 


In Menu VII the cost per day amounts to 21 cents, the protein to 
0.284 pound, and the fuel value to 3,410 calories. This ration is slightly 
deficient in fuel ingredients—those which supply the body with heat and 
muscular forees—and would best precede or follow one in which fatter 
meats and more pastry were used, such, for example, as Menu V. If 
desired, the Indian pudding could be made with whole milk instead of 
skim milk, when the fuel value per person would be increased to 3,500 
calories without affecting the amount of protein, while the cost per man 
would be increased about 1 cent. In this case the ration becomes well 
balanced in itself. 
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MENU VII.—For family equivalent to 4 men at moderate muscular work. 


Fuel 
value. 


Food materials. Weight. | Cost. | Protein. 


| a 
| 


Breakfast. Lbs. Oz.| Cents. | Pounds. | Calories. 
UNDER csnond ones amesccoecsaath wes beeeda taciidanerscedacesce 0 0. 0LY 232 
2k 122 
175 
3, 255 
244 
904 
434 
410 


5, 776 


ae 


Sugar 
Fresh pork sausage 
PUNE Sree nines eclavaws so ricbacWi sumwas seacewhncneacaserea ea 


NNW Oe Aw 


Beef, for stew 
Potatoes 
LOZBIDS cassie cece 


bobo pow 


Indian pudding: 
Corn meal 
INL) Coniice Sab vain citiena dict i derksa tev ecnde ches asad 











Corned-beef hash: 
Corned beef, canned 
MEMO Cy oion ec aeanssinaeeees tne ehueiereee tna wewon 


Butter 
Apples 





Total per day 








Total for one man 





In these menus the amount of milk has, as a rule, been taken as rep- 
resenting somewhere near the average consumption. The amount of 
milk can be increased in any of the menus given above either by sub- 
stituting it to some extent for coffee or tea, or by using more milk and 
smaller quantities of meats, butter, or eggs. Roughly speaking, 1 
quart of whole milk could be substituted for half a pound of meat or 
eggs and the amount of nutrients would be the same, while a pint of 
milk would give as large a fuel value as 14 ounces of butter, and in 
addition considerable protein not furnished by the latter. 

This replacement of meats by milk is illustrated in the following 
menu, in which a diet with a rather small quantity of milk is so 
changed as to include a much larger amount. Thus for breakfast in 
the modified ration a pint and a half of milk is made to take the 
place of half a pound of broiled steak. For dinner a quart of skim 
milk (or buttermilk) is called for, or a glass for each person unless 
some of it is used in the cooking. At the same time, 4 ounces less 
roast pork is required. In the same way a glass of whole milk is 
allowed each person for supper, or the bread can be made into milk 
toast and the most of the extra milk used in this way. This allows 
the canned salmon to be reduced 6 ounces. 
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MENU VIII.—For family equivalent to 4 men at moderate exercise. 


Weight of food. | Weight of food. 
With With | With With 
small large small large 

amount amount amount amount 

| of milk. of milk. of milk. of milk. 


Food materials. Food materials. 


Breakfast. | Dinner—Continued. 
Lbs. Oz. Lbs. Oz., Lbs, Oz. 


2 


2 
1 
8 


Apple fritters—Continued. 
Flour 


legg.. 
lan 
Bread . 


Butter | 
Extra skim mi 2 0 


Bananas, apples, or pears..... | ; 01 
W heat preparation 
Milk 


Sugar 

Broiled sirloin steak. 
Baked potatoes ... 
Hot rolis........ 


no GO RO NO 


9 


o 


SMroroet 


rk 
a 


Extra milk Supper. 
Dinner. | Canned salmon 0 
} ROUND ndsascinnacwaicwsmeus ! 12 
Tomato soup ‘ 2 | Bread 8 
Roast pork ‘ | Butter 2 
Mashed potatoes | Berries, canned or fresh & 
Turnips Extra milk 0 
Apple fritters: | 
Apples 





Cost, protein, and fuel value of the above. 


Fuel 
value. 


Cost. | Protein. 


Breakfast aks 48 0.39 
< 2 51 .39 


Supper or lunch ; 334 34 


With small amount of milk. Canis. | Powade Oaleatie 


Total per day 132% 1.12 


Total for one man 


With large amount of milk. 


Breakfast 
Dinner 
Supper or lunch 


Total per day 125 1.11 14, 270 


Total for one man 31 | . 28 | =< 567 


Menus IX, X, and XI, following, are intended to illustrate how nour- 
ishing food can be procured in sufficient quantities and moderate 
variety at a cost of not over 16 cents per day. The cost to the farmer 
would be much less, since these menus call for considerable amounts of 
milk, which is hardly worth more than one-half or one-third as much 
on the farm as it costs in the towns and cities. Coffee has not always 
been indicated, but can be introduced for any meal at a cost of from 4 
to 14 cents per cup, according to how much coffee is used in making the 
infusion and how much sugar, milk, and cream are added. 

15773—No. 74——3 
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MENU IX.—For family equivalent to 4 men at moderate muscular work. 


Fuel 
value. 


Food materials. Weight. Cost. Protein. 


Cents. Pounds. Calories. 


ae 


Breakfast. Lbs. Oz 


Corn meal, in mush or cake... .........4+ sewebnusecere ean 0 5 
Milk 

Sugar 

Toast 

Butter (24 cents per pound) 


been eecectaoaretetores 
Sanat = 





er 


Beef roll (for roasting) 
Eee caenes 
a ee 

Bread 

Butter 





Total per day 








Total for one man 


MENU X.—For family equivalent to 4 men at moderate muscular work. 


Food materials. Weight. Cost. Protein. a 


Breakfast. Pounds. Calories. 


0. 059 697 


Lbs. Oz. Cents. 


Neji Sse acaeaas 


Oatmeal..... 0 6] 


Skim milk, 1 pint 
Sugar 
sread (homemade) 
Sausage 
Butter (24 cents per pound) 


Beef flank, stew 
Potatoes (60 cents per bushel) 


DE sn ceva winendossanansetasenedécdevedebcccsedeass eeasns | 


Corn-meal pudding: 
Corn meal 
Skim milk, 1 quart 
Molasses 


Total 


Beef, warmed in gravy 
Hot biscuit 
Sutter 


170 
232 
, 205 
, 358 
217 





- 43 2, 988 
. 054 975 
- 013 105 


. 022 414 
. 068 340 
- 020 987 


. 604 5, 809 





2, 600 
434 


Milk, 1 quart......... Jip Mera ae oe Naa 
DAMME srtisakes des ealheseoenn shee toh knnSoecseeh canner es | 





Total per day ......... Sue aanmeTaes Geapesuneaee 


PE Gr GE Pai vice cestoveccdncaccssess esha seuedlereeomraae | 





















YUM 
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Mexu XI.—For family equivalent to 4 men at moderate muscular work. 


Fuel 































Food materials. Weight. Cost. Protein. value, 
Breakfast. Lbs. Oz. Cents. Pounds. | Calories. 
DRE TIGR So ccceaccanadencse>s wacau Gah aaa ge eRe eda aed aes aa 1 0 6 . 216 665 
RY MOA oe is ce cise as cn rage wevvamessleccnes essectersaes 1 8 43 . 140 2, 595 
NEE. since dadsdaciwheec cbhshadbds tens Dabnahbnoneeeanmeaya) 2 WD tseetuedees 434 
MEE DOMED 6 die dec vicwsiccccuuddaresataswioscarsachawesanas 2 0 6 . 033 325 
I ik oe i adie bons Cdancinban ade cdarns huchinctasadeuedauenalsseraeoues 2 - 010 410 
ROME 6s doenus dnur.<dsdustacehedenivandenacdackaks <eeen a uameneae 214 - 399 4,429 
: = oS! Sooo |e —=— 
Dinner. 
Beef brisket, boiled $s 15 .313 3, 950 
Apple pie... 1 0 5 - 033 1, 250 
Potatoes .... aides 20 3 . 036 650 
PNG we tocessaidavacacnasdekadscceundudies tisasendusrocaaunt 8 14 . 048 603 
NER yang viod caencs onset sdabaeswurnctcadaeetasivenesanewe same 1 EMcencceetes 217 
Spier e OURUEs loos cac~5 ois Gacauades case se tbac dvcaxvesaes 2 0 3 . 033 170 
BOMBED ca dace ccssuie uvunberrcednahsavenusushiacevescuaghiaksea seas 29 . 463 6, 840 
Supper. ae Zz 4 - 
Cis cdl ies MO OF GAD 6 cikidc eenescctsdevatecsiodacicusa 0 6 1 0. 033 621 
Skim milk, 1 quart eae 2.0 3 . 068 340 
PEs wack cade duce teased tonccuedeuteseas Weakadavewa nae 8 8 . 046 1, 390 
CEE cwsGvacenwuunwnsaeeusucha dauaudeacdasiedsalsseusdedadedwelewaus cases 2 010 410 
MR 5 shoe osu anna cbkab wad sd cdeksedsagctediwacsdugee aaa eamaasee 14 . 157 2, 761 
TE WOE GEE 5 ccoccncnnndvivnes nbden tenes <ecceunmnpewalveeuas ate A 643 1.019 14, 030 
Total for one man  16| 255. 3, 507 





DISCUSSION OF THE MENUS. 


These menus attempt to give, as nearly as convenient, the range of food 
materials and the variety of combination which might be found in the 
average well-to-do household. Some of the menus are more varied and 
costly than others, and a few are given showing the effect of the use of 
more milk, and also how a diet might easily become one-sided. The 
quantities of the different foods used per meal will not, it is believed, 
be found out of proportion to each other, though of course they will not 
suit every family. The weights of all materials, oatmeal and other 
cereals, meat, vegetables, etc., are for these substances as purchased. 

The calculations of the quantities of nutrients contained in the differ- 
ent foods is based upon the average percentage composition of these 
materials Inasmuch as the fats and carbohydrates are used simply as 
fuel they are not shown in the menus, only the quantity of protein and 
the fuel value of the food being of interest. 

The cost of the different food materials must of necessity be more or 
less of a varying quantity, depending upon the season of the year, 
the character of the markets, large or small, city or country, ete. Of 
the more important food materials the assumed price per pound is as 
follows: Beef loin, 18 to 25 cents; shoulder, 12 cents; round, 14 cents; 
chicken, 15 cents; mutton loin, 16 cents; lamb leg, 20 cents; bacon, 
16 cents; sausage, 10 cents; milk, 3 cents (6 cents per quart); skim 
milk, 14 cents (3 cents per quart); butter, 32 cents; cheese, 16 cents; 
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eggs, 16 cents (24 cents per dozen); flour and meal, 24 to 3 cents; 
cereals, 5 to 8 cents; bread, 4 cents; potatoes and other vegetables, 14 
cents (90 cents per bushel); bananas, about 8 cents (20 cents per dozen); 
oranges, about 7 cents (25 to 40 cents per dozen); apples, 145 cents per 
pound (90 cents per bushel). 

It is probable that the above figures represent more nearly the aver- 
age prices of the different food materials in the eastern part of the 
country than in the central and western portions, where meats, cereals, 
and many other products are somewhat cheaper. It is also to be borne 
in mind that by observing the markets many food materials can be 
purchased much cheaper than here indicated, while on the other hand 
there may be times when they will be much more expensive. The 
choice of vegetables and fruits will naturally be governed by their 
abundance and cost. 

Another point that must not be overlooked is that the quantities, 
and consequently the costs, here given are for four working men; that 
is to say, men engaged in moderately hard muscular labor. Of course, 
different individuals differ greatly in their needs for food. These figures 
express only general averages and are based upon the best information 
accessible. 

When a dish is indicated that must be prepared at the home the pro- 
portions of nutrients entering therein are indicated, but not of condi- 
ments, flavorings, and other accessories. Thus, if lemon sauce is 
indicated with a pudding no mention is made of the lemon peel, which 
has little food value and is simply used for the flavor it imparts. Like- 
wise amounts of vinegar are not indicated where salads are called for. 
The values given under the head-* tea or coffee” are obtained by figur- 
ing the actual cost and nutrients of the ingredients entering the coffee. 
It is calculated that for four cups of coffee 2 ounces milk, 2 ounces 
cream, 2 ounces sugar, and 14 ounces coffee may be used. These would 
cost about 34 cents, and would furnish 0.010 pound of protein and a 
fuel value of 410 calories. The coffee or tea infusion itself contains no 
nutrients. In the menus it has been supposed that at times the persons 
would want but one cup of coffee each, while at times they would 
desire two cups, and oceasionally allowance has been made for six cups 
for the four persons. 

The weights of meats and vegetables given in the menus are for 
these articles as found in the market. The meats will include, as a 
rule, more or less bone and the vegetables skin, which is inedible and 
is rejected. In estimating the nutrients in these foods allowance is 
made for what has been found to be about an average proportion of bone 
in different cuts of meat. In vegetables it is supposed that from one- 
fifth to one-sixth will be thrown away in preparing these for the table. 
The weights of the cereals are for these in the dry condition before 
cooking. In cooking it is understood that flour, sugar, butter, milk, 
ete., are measured rather than weighed, and both the quantity by bulk 







37 


and by weight are as arule recorded in the menus. It is a very diffi- 
cult matter to reduce teaspoonfuls and tablespoonfuls of materials to a 
definite weight, and even cupfuls are a very unsatisfactory measure. 
In general the following averages have been taken for the weight of 
different measures of different foods: 


= one-half pound of rice, cornstarch, sugar, milk, sirup, 
butter. 
One cupful=one-half pint } six ounces of hominy, corn meal, buckwheat. 
’ one-fourth pound of flour, wheat breakfast foods, 
cerealine, oatmeal. 
flour, cereals, etc. about § ounce. 
One tablespoonful ; corn meal—about % ounce. 
| butter, starch, rice, sugar, ete. about 1 ounce. 


The weights of a cupful of the different foods may be considered as 
fairly accurate, but the estimated weight of one tablespoonful of 
different materials is one of the crudest makeshifts, depending upon 
the spoon, and especially upon what the person considers a spoonful. 

In the menus given above only such an amount of each food mate- 
rial is indicated as may be completely consumed at each meal. No 
allowance is made for material to be left over. Of course in the ordi- 
nary household it is calculated that there will be a rather larger quan- 
tity of the different dishes prepared than will be consumed at one 
meal. The food remaining is either wasted or warmed up in some of 
the many ways with which the good cook is familiar. 

The principal classes of food materials may be roughly grouped as 
follows as regards the proportion of protein to fuel value, beginning 
with those which have the largest proportion of protein and ending 
with those which contain little or no protein: 


Foods containing alarge amount { Fish; veal; lean beef, such as shank, shoulder, 
of protein as compared with | canned corned, round, neck, and chuck; skim 
the fuel value. milk. 


Fowl; eggs; mutton leg and shoulder; beef, fat- 
ter cuts, such as rib, loin, rump, flank, and 
brisket; whole milk; beans and peas; mutton 
chuck and loin; cheese; lean pork; oatmeal 
and other breakfast foods; flour; bread, etc. 


Foods containing a medium 
amount of protein. 


Vegetables and fruit; fat pork; rice; tapioca; 
starch; butter and other fats and oils; sugar, 
sirups. 


Foods containing little or no 
protein. 


In planning a well-balanced diet the following points must be 
considered : 

(1) The use of any considerable amount of fat meat or starchy food 
should be offset by the use of some material rich in protein. Thus, if 
roast pork is to be eaten for dinner, veal, fish, or lean beef might well 
be eaten for breakfast or supper or both. Bean soup furnishes a con- 
siderable amount of protein, while bouillon, consommé, or tomato soup 





38 


are practically useless as a source of nutriment. Skim milk also fur- 
nishes protein, with but very little accompanying fats and carbohy- 
drates to increase the fuel value. 

(2) The use of lean meats or fish for all three meals would require the 
use of such foods as rice, tapioca, or cornstarch pudding, considerable 
quantities of sugar and butter, and more vegetables, in order to furnish 
sufficient fuel value. 

(3) Since flour, sugar, and butter or lard enter very largely into pas- 
tries and desserts, the larger the quantities of these dishes that are con- 
sumed the larger does the fuel value tend to become as compared with 
the protein. 


: 
i 


a coe 
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FARMERS’ BULLETINS. 


These bulletins are sent free of charge to any address upon applica- 
tion to the Secretary of Agriculture, Washington, D. C. 


[Only the bulletins named below are available for distribution. } 


5. Some Destructive Potato Diseases: What They Are and How to Prevent 
Them. Pp. 8. 

}. Leguminous Plants for Green Manuring and for Feeding. Pp. 24. 

. Forage Plants for the South. Pp. 30. 

. Important Insecticides: Directions for their Preparation and Use. Pp. 20. 

. Washed Soils: How to Prevent and Reclaim Them. Pp. 22. 

. Barnyard Manure. Pp. 32. 

2. Feeding Farm Animals. Pp. 32. 
Foods: Nutritive Value and Cost. Pp. 32. 
24. Hog Cholera and Swine Plague. Pp. 16. 

}. Sweet Potatoes: Culture and Uses. Pp. 30. 

. Flax for Seed and Fiber. Pp. 16. 

Weeds; and How to Kill Them. Pp. 30. 

. Souring of Milk and Other Changes in Milk Produets. Pp. 23. 
Grape Diseases on the Pacific Coast. Pp. 16. 

. Alfalfa, or Lucern. Pp. 23: 

32. Silos and Silage. Pp. 31. 
3. Peach Growing for Market. Pp. 24. 
Meats: Composition and Cooking. Pp. 29. 

. Potato Culture. Pp. 23. 

. Cotton Seed and Its Products. Pp. 16. 

Kafir Corn: Characteristics, Culture, and Uses. Pp. 12. 

. Spraying for Fruit Diseases. Pp. 12. 

. Onion Culture. Pp. 31. 

. Farm Drainage. Pp. 24. 

. Fowls: Care and Feeding. Pp. 24. 

2, Facts About Milk. Pp. 29. 
3. Sewage Disposal on the Farm. . 22. 

. Commercial Fertilizers. Pp. 24. 

Some Insects Injurious to Stored Grain. Pp. 32. 

. Irrigation in Humid Climates. Pp. 27. 

. Insects Affecting the Cotton Plant. Pp. 32. 

. The Manuring of Cotton. Pp. 16. 

Sheep Feeding. Pp. 24. 

. Sorghum as a Forage Crop. Pp. 24. 
Standard Varieties of Chickens. Pp. 48. 
The Sugar Beet. Pp. 48. 

How to Grow Mushrooms. Pp. 20. 

. Some Common Birds in Their Relation to Agriculture. Pp. 40. 
The Dairy Herd: Its Formation and Management. lp. 24. 
Experiment Station Work—I. Pp. 30. 

57. Butter Making on the Farm. Pp. 15. 
. The Soy Bean as a Forage Crop. Pp. 24. 
Bee Keeping. Pp. 32. 
30. Methods of Curing Tobacco. Pp. 16. 
31, Asparagus Culture. Pp. 40. 
. Marketing Farm Produce. I’p. 28. 
Care of Milk on the Farm. Pp. 40. 

. Ducks and Geese. Pp. 48. 

5. Experiment Station Work—II. Pp. 32. 

. Meadows and Pastures. Pp. 24. 

. Forestry for Farmers. Pp. 4%. 

. The Black Rot of the Cabbage. Pp. 22. 

. Experiment Station Work—III. Pp. 32. 

. The Principal Insect Enemies of the Grape. Pp. 24. 

. Some Essentials of Beef Production. (In press.) 

. Cattle Ranges of the Southwest. (In press.) 

. Experiment Station Work—IV. (In press.) 
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